This editorial refers to 'The relationship between arrhythmogenesis and impaired contractility in heart failure: role of altered ryanodine receptor function' by A.E. Belevych et al., pp. 493 -502, this issue.
Introduction
Over the past two decades, a significant contribution to the pathophysiology of heart failure (HF) has been attributed to alterations of Ca 2+ handling, which has been observed in myocytes isolated from failing hearts. Initially, a reduced Ca 2+ ). However, the exact mechanisms governing the RYR2 refractoriness still need to be explored, especially in the context of HF.
The notion put forward by Belevych et al. that RYR2 refractoriness could play an important role in the occurrence of arrhythmogenic spontaneous Ca 2+ waves (SCWs) in HF is an appealing concept.
Their data support this hypothesis reasonably, and, unlike mechanisms suggested in other studies (Figure 1) Whether leaky RYR2 are the root of all evil in failing myocardium will have to be substantiated in the future. The study by Belevych et al. provides data on isolated myocytes only. Whether the identified pathophysiological mechanisms are operative in isolated organs and in vivo also needs to be tested. In general, a challenge ahead will be better integration of findings on the cellular level in pathophysiological concepts describing disease mechanisms in larger systems such as intact organs, animal models, and patients. The rapid development of in vivo imaging techniques 17 will offer opportunities for more detailed studies of cellular ion currents without the need for patch clamping of isolated cells and investigation of subcellular Ca 2+ handling in isolated muscle bundles and intact organs. 18 Also, the steady increase in the availability of high computational power facilitates the development of more detailed computer models of cardiac myocytes, including subcellular compartmentalization, cell-cell communication, and conduction in realistic 3-D models of the cardiac anatomy. A combination of these tools will not just facilitate but will actually be necessary to extrapolate observations at the cellular level in comprehensive and integrated disease concepts and to identify new therapeutic targets based on a pathophysiological rationale.
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